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PREPACE 


This  report  is  prepared  u Oder  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
Investigations .  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  the  Chief  of  Engineers ,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  investigation  is  to  expeditiously  identify  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigations,  testing  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation ;  however,  the  investigation 
is  intended  to  identify  the  need  for  more  detailed  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection  team. 
In  cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected,  and  only  through  continued  care  and  maintenance 
can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated  • Probable 
Maximum  Flood "  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of 
the  dam,  its  general  condition  and  the  downstream  (foii&ge^potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam: 

County  Located: 
State  Located: 
Stream: 

Coord inates: 

Date  of  Inspection: 


Railroad  Creek  Dam 
Bucks  County 
Pennsylvania 

Unnamed  Tributary  to  West 
Branch  of  Neshaminy  Creek 
Latitude  40°  17.2' 
Longitude  75°  14.0' 
October  25,  1979 


Railroad  Creek  Dam  is  owned  by  the  Neshaminy  Water 
Resources  Authority  and  maintained  by  Bucks  County.  The  dam 
and  reservoir  are  used  as  a  flood  control  structure  for  the 
downstream  town  of  Chalfont,  Pennsylvania.  The  impoundment 
was  designed  by  the  United  States  Department  of  Agriculture, 
Soil  Conservation  Service  (SCS)  in  1972  and  1973,  and  the 
structure  was  officially  completed  in  1977. 

The  dam  and  its  appurtenant  facilities  are  consid¬ 
ered  to  be  in  good  condition.  The  dam  is  classified  as  an 
"Intermediate”  size  structure  with  a  "High"  hazard  classifica¬ 
tion,  consistent  with  its  potential  in  the  event  of  failure 
for  extensive  property  damage  and  loss  of  life  in  Chalfont, 
Pennsylvania. 

Calculations  indicate  that  the  existing  spillway 
systems  are  capable  of  passing  the  Probable  Maximum  Flood 
(PMF)  without  overtopping.  Therefore,  the  spillway  system  is 
considered  to  be  "Adequate". 

The  visual  inspection  and  review  of  available 
documentation  indicates  that  the  dam,  foundation  and  its 
appurtenant  structures  are  in  good  condition  and  the  embank¬ 
ment  materials  were  placed  in  accordance  with  specification 
requirements.  The  vegetation  is  in  poor  condition,  but  no 
significant  damage  has  resulted  to  the  embankment  itself.  It 
was  noted  that  the  aluminum  trash  rack  channels  are  bent  and 
an  angle  bar  is  missing  from  the  pond  drain  trash  rack.  An 
electric  cattle  fence  is  located  along  the  upstream  toe  and 
berm  of  the  dam  and  across  the  emergency  spillway. 

In  addition  to  the  annual  maintenance  of  the 
structure,  it  is  recommended  that  the  following  suggestions  be 
implemented  as  specified.  It  is  recommended  that  the 
following  step  be  taken  immediately. 
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1.  The  electric  cattle  fence  should  be  moved  upstream 
of  the  riser  away  from  the  embankment  toe. 

The  following  measures  should  be  taken  as  soon  as  practical. 

2.  The  vegetative  cover  on  the  embankment  should  be 
reestablished  in  a  satisfactory  manner. 

3.  The  missing  angle  on  the  pond  drain  trash  rack  and 
the  bolts  on  the  embankment  drain  outlets  should  be 
replaced . 

Because  of  the  location  of  the  dam  upstream  of 
Chalfont,  a  formal  procedure  of  observation  and  warning  during 
periods  of  high  precipitation  has  been  developed.  The  Owner 
also  has  an  "Operations  Manual"  and  maintenance  procedures. 
It  is  important  that  individuals  responsible  for  the  main¬ 
tenance  and  operation  of  Railroad  Creek  Dam  are  aware  of  the 
written  procedures  to  insure  that  all  items  are  carefully 
inspected  and  maintained  on  a  periodic  basis. 
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OVERVIEW 

RAILROAD  CREEK  DAM,  BUCKS  COUNTY,  PENNSYLVANIA 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
RAILROAD  CREEK  DAM 
(SCS  PA  615) 

NATIONAL  ID  NO.  PA  01062 
DER  NO.  9-175 

SECTION  1 

PROJECT  INFORMATION 


1. 1  General. 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 


1.2  Description  of  Project. 

✓ 

a.  Dam  and  Appurtenances.  Railroad  Creek  Dam  is  a  34 
footrhigh  zoned  earth  embankment  about  1,170  feet  long  with  an 
emergency  spillway  at  the  left  end  of  the  embankment.  The 
embankment  contains  an  impervious  core  constructed  over  a 
cutoff  trench  under  the  dam  centerline.  ,  The  core  and  cutoff 
trench  are  composed  of  materials  classified  as  silty  clays  and 
clayey  silts  (Zone  1)  and  encompassed  by  more  permeable 
materials  classified  as  silty  gravels  (Zone  2).  The  upstream 
slope  is  3H:1V  with  a  ten  foot  berm  at  approximately  elevation 
267.  The  downstream  slope  is  2.5H:1V.  The  upstream  and 
downstream  slopes  of  the  relatively  impervious  Zone  1  core  are 
1.5H:lV.  The  embankment  crest  is  14  feet  wide  and  has  a 
settled  fill  elevation  of  292.2.  Both  upstream  and  downstream 
slopes  are  protected  with  Crownvetch.  Embankment  seepage  is 
controlled  by  a  trench  drain  near  the  downstream  toe  which 
contains  12  inch  diameter  perforated  drain  pipes  that  dis¬ 
charge  through  the  impact  basin  sidewalls  at  the  downstream 
toe.  Plan  and  cross-section  views  of  the  dam  are  shown  on 
Plates  2  through  5,  Appendix  E,  and  embankment  drainage 
details  are  shown  on  Plate  7. 

The  principal  spillway  consists  of  a  concrete  drop 
inlet  riser,  202  feet  of  30  inch  diameter  reinforced  concrete, 
steel  cylinder  pressure  pipe,  with  seven  anti-seep  collars  and 
an  impact  basin  at  the  downstream  toe.  The  reservoir  drain 
located  at  the  base  of  the  riser,  has  an  invert  elevation  of 
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258.75,  and  the  elevation  of  the  riser  weirs  is  267.5.  The 
outlet  invert  and  impact  basin  end  sill  elevations  are  256.0. 
Because  of  high  pressure  gas  lines  which  cross  the  reservoir 
area,  the  pond  drain  gate  is  not  closed  and  water  is  not 
normally  impounded  behind  the  dam.  Typical  sections  and 
details  of  the  principal  spillway  are  presented  on  Plates  8 
through  13  in  Appendix  E.  -The  emergency  spillway  is  a 
trapezoidal  channel  excavated  around  the  left  end  of  the 
embankment.  The  250  foot  wide  channel  has  side  slopes  of 
3H:1V,  and  the  30  foot  level  section  is  at  elevation  284.5. 

b.  Location.  The  dam  is  located  on  an  unnamed  stream, 
known  locally  as  Railroad  Creek,  a  tributary  to  the  West 
Branch  of  Neshaminy  Creek  in  New  Britain  Township,  Bucks 
County,  Pennsylvania.  The  dam  is  located  approximately  one 
mile  west  of  Chalfont,  Pennsylvania.  The  dam  site  is  located 
on  USGS  Quadrangle  entitled  "Doylestown,  Pennsylvania",  at 
coordinates  N  40°  17.2'  W  75°  14.0'.  A  regional  location 
plan  of  Railroad  Creek  Dam  is  included  as  Plate  1,  Appendix  E. 

c.  Size  Classification.  The  dam  is  classified  as  an 
"Intermediate"  size  dam  by  virtue  of  its  1,610  acre-foot  total 
storage  capacity. 

d.  Hazard  Classification.  A  "High"  hazard  classifica¬ 
tion  is  assigned  consistent  with  the  potential  for  extensive 
property  damage  and  loss  of  life  along  the  West  Branch  of 
Neshaminy  Creek  downstream  of  the  dam. 

e.  Ownership.  Railroad  Creek  Dam  is  owned  by  Neshaminy 
Water  Resources  Authority.  All  correspondence  should  be  sent 
to  Mr.  William  Taylor,  Neshaminy  Water  Resources  Authority, 
Post  Office  Box  6,  Cross  Keys  Office  Center,  4259  Swamp  Road, 
Doylestown,  Pennsylvania  18901. 

f.  Purpose  of  Dam.  The  purpose  of  this  dam  is  flood 
control.  The  structure  is  one  of  ten  dams  in  the  Neshaminy 
Creek  Watershed  that  are  scheduled  for  construction  with  the 
assistance  of  the  United  States  Department  of  Agriculture, 
Soil  Conservation  Service  (SCS).  This  is  the  sixth  project  of 
the  series. 

g.  Design  and  Construction  History.  The  dam  was 
designed  by  the  SCS  in  1972  and  1973.  The  application  to 
construct  a  flood  control  dam  and  reservoir  was  submitted 
April  19,  1974.  A  letter  of  the  same  date  from  the  Neshaminy 
Water  Resources  Authority  to  the  Pennsylvania  Department  of 
Environmental  Resources  notes  that,  "in  order  to  accommodate 
the  requirements  of  the  Texas  Eastern  Company  gas  transmission 
mains  which  cross  the  reservoir,  the  sedimentation  pool  will 
be  left  empty  and  there  will  not  be  a  permanent  water  pool." 
The  "Report  upon  the  Application"  was  issued  by  the  State  of 
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Pennsylvania  on  January  14,  1976.  The  project  was  approved  by 
the  Delaware  River  Basin  Commission  in  July  of  1976,  and 
construction  began  in  early  1977  by  Thomas  Durkin  &  Sons.  The 
dam  was  officially  completed  December  7,  1977. 

Records  in  the  Department  of  Environmental  Re¬ 
sources  files  indicate  that  all  work  was  performed  in  a 
satisfactory  manner.  Documents  prepared  by  SCS  personnel 
indicate  that  results  of  the  in-place  density  test  on  the  Zone 
1  (core)  material  all  exceed  at  least  95  percent  of  the 
Standard  Proctor  maximum  density  (ASTM  D  698).  Compaction  of 
the  Zone  2  (shell)  material  was  by  method  specification 
requiring  at  least  six  passes  with  a  450  psi  tamping  roller 
per  maximum  18  inch  lift.  Complete  construction  records  are 
on  file  with  SCS  in  Harrisburg. 

The  embankment  was  seeded  during  an  exceptionally 
mild  spell  in  late  October  1977,  toward  the  end  of  the  seeding 
period.  At  least  some  of  the  seed  germinated  and  was 
subsequently  frozen  during  the  following  winter.  SCS  has 
prepared  a  reseeding  plan  to  be  implemented  in  the  spring  or 
early  summer  of  1980. 

SCS  is  investigating  replacement  of  aluminum  trash 
rack  channels  with  steel  channels.  The  channels  were  bent  by 
ice  during  the  first  winter  when  the  reservoir  level  was  high 
during  a  rapid  freeze. 

h.  Normal  Operating  Procedures.  Reservoir  outflow  is 
controlled  by  the  principal  and  emergency  spillways.  Under 
normal  conditions,  water  flows  through  the  principal  spillway. 
The  pond  drain  gate  is  left  open  and  no  water  is  impounded 
behind  the  embankment.  Excess  water  is  stored  up  to  the  weir 
crest  elevation,  267.5,  and  thereafter  to  elevation  284.5,  the 
crest  of  the  emergency  spillway.  Water  is  discharged  through 
the  emergency  spillway  at  the  left  abutment  only  during  storms 
with  recurrence  frequencies  of  once  in  100  years. 


1.3  Pertinent  Data. 

A  summary  of  pertinent  data  for  Railroad  Creek  Dam 
is  presented  as  follows. 


a. 

Drainage  Area  (square  miles) 

3.39 

b. 

Discharge  at  Dam  Site  (cfs) 
Maximum  Known  Flood  at  Dam 

Site 

Unknown 

Design  High  Water 

2,290 

■ 

At  Top  of  Dam 

15,120 
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Elevation  (feet  above  MSL) 


Top  of  Dam 

292.2 

Design  High  Water 

287.5 

Emergency  Spillway  Crest 
Principal  Spillway 

284.5 

Weir  Crest 

267.5 

Pond  Drain  Inlet  Invert 

258.75 

Outlet  Invert 

256.0 

Downstream  Toe 

258.0 

Reservoir  (miles) 

Length  at  Normal  Pool 

Dry 

Length  at  Design  High  Water 

0.9 

Storage  (acre-feet) 

Sediment  50 

To  Top  of  Dam  1,610 

Reservoir  Surface  Area  (acres) 

Sediment  Pool  13 

Design  High  Water  110 


Dam  Data 
Type 

Volume 

Length 

Maximum  Height 
Top  Width 
Side  Slopes 
Upstream 
Downstream 
Cutoff 

Grout  Curtain 


Zoned  earth  embank¬ 
ment 

88,400  cu  yds 
1,170  feet 
34  feet 
14  feet 

3H:  IV 
2 . 5H: IV 

Trench  under  center- 
line 
None 


Principal  Spillway 
Type 


Reservoir  drain 
Elevation 
Weirs 

Pond  Drain  Inlet  Invert 
Conduit  Outlet  Invert 
Energy  Dissipator 


Single  stage  rein¬ 
forced  concrete  drop 
inlet  riser,  30  inch 
conduit  and  impact 
basin 

At  base  of  riser 

267.5 

258.75 

256.0 

Impact  basin 
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Emergency  Spillway 
Type 


Grass  lined  trape¬ 
zoidal  channel 
Width  250  feet 

Side  Slopes  3H: IV 
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SECTION  2 
ENGINEERING  DATA 


2. 1  Design. 

a.  Data  Available.  A  summary  of  the  available  engi¬ 
neering  data  on  SCS  PA  615,  known  as  Railroad  Creek  Dam,  is 
attached  as  Appendix  B.  Engineering  data  available  for  review 
is  contained  in  a  several  hundred  page  design  folder  and  a  37 
page  set  of  as-built  plans.  The  design  folder  and  plans  are 
located  in  Soil  Conservation  Service  (SCS)  files  and  as-built 
drawings  are  also  located  in  Department  of  Environmental 
Resources  (DER)  and  the  Owner's  files.  All  of  these  records 
were  prepared  by  the  United  States  Department  of  Agriculture, 
Soil  Conservation  Service.  Additional  information  was  ob¬ 
tained  from  miscellaneous  letters,  correspondence  and  monthly 
construction  reports  in  DER  files. 

b.  Design  Features.  The  principal  design  features  of 
Railroad  Creek  Dam  are  illustrated  on  the  plans  and  profiles 
enclosed  in  Appendix  E  as  Plates  2  through  13.  A  detailed 
description  of  the  design  features  is  also  described  in 
Section  1.2,  paragraph  a,  and  pertinent  data  relative  to  the 
structure  is  presented  in  Section  1.3.  In  addition  to  the 
plans  of  the  dam.  Plates  14  and  15  are  enclosed  to  show  the 
locations  of  the  test  borings  and  the  results  of  typical 
compaction  tests  performed  as  part  of  the  design. 


2. 2  Construction. 

Construction  history  is  presented  in  Section  1.2, 
paragraph  g.  Construction  records  are  located  in  DER  and  SCS 
files,  and  specific  aspects  of  construction  were  obtained  from 
the  Neshaminy  Water  Resources  Authority’s  representative  and 
the  SCS  project  engineer. 


2. 3  Operational  Data. 

There  are  no  operational  records  maintained.  There 
are  no  minimum  flow  requirements  for  the  downstream  channel. 
There  are  no  water  level  measurements  or  rainfall  records 
maintained  within  the  watershed  although  Neshaminy  Water 
Resources  Authority  maintains  a  rain  gauge  at  their  office  in 
Cross  Keys,  Pennsylvania. 


2*4  Evaluation. 


a.  Availability.  All  engineering  data  evaluated  and 
reproduced  for  this  report  were  provided  by  either  DER  or  SCS 
and  supplemented  by  conversations  and  data  obtained  from 
representatives  of  the  Neshaminy  Water  Resources  Authority. 

b.  Adequacy .  Data  included  in  State  files,  supple¬ 
mented  with  data  obtained  from  the  Neshaminy  Water  Resources 
Authority  and  information  received  from  State  and  Authority 
representatives,  are  considered  adequate  to  evaluate  the  dam 
and  appurtenant  structures. 

c.  Validity.  There  is  no  reason  to  question  the 
validity  of  this  data. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings. 

a.  General.  Observations  and  comments  of  the  field 
inspection  team  are  contained  in  the  checklist  enclosed  herein 
as  Appendix  A,  and  are  summarized  and  evaluated  as  follows. 
In  general,  the  dam  and  its  appurtenant  structures  are 
considered  to  be  in  good  condition,  with  the  exception  of  the 
vegetative  cover  to  the  embankment.  At  the  time  of  the 
inspection,  stream  flow  was  passing  through  the  riser  of  the 
principal  spillway. 

b.  Dam.  During  the  visual  inspection,  there  were  no 
indications  of  distortion  in  alignment  or  grade  that  would  be 
indicative  of  movement  of  the  embankment  or  foundation. 
Vegetative  cover  on  the  embankment  is  considered  in  poor 
condition,  with  patchy  areas,  particularly  at  the  maximum  sec¬ 
tion.  At  the  time  of  inspection,  there  was  very  little  damage 
evident  as  a  result  of  the  poor  vegetative  cover.  An  electric 
cattle  fence  is  located  along  the  upstream  toe  and  berm  of  the 
dam  and  across  the  emergency  spillway.  At  the  present  time, 
no  damage  to  the  embankment  has  resulted.  However,  it  is 
recommended  that  the  fence  be  moved  away  from  the  embankment 
to  prevent  possible  future  damage  from  grazing  cattle, 
particularly  during  a  dry  summer. 

The  vertical  and  horizontal  alignments  were  checked 
and  found  to  be  satisfactory.  Junctions  between  the  embank¬ 
ment  and  abutment  and  the  embankment  and  spillway  were  judged 
to  be  in  good  condition  with  no  excessive  erosion  or 
deterioration.  Clear  seepage  was  observed  entering  the 
downstream  channel  below  the  impact  basin  from  the  right.  An 
area  to  the  left  of  the  impact  basin  contains  grass  and 
vegetation  indicative  of  a  wet  area.  As  the  reservoir  is  dry, 
seepage  is  judged  to  be  the  result  of  hillside  seepage.  The 
upstream  berm  was  wet  and  soft  and  appears  not  to  drain  well. 
Embankment  drains  outletting  through  the  walls  of  the  impact 
basin  were  dry. 

c.  Appurtenant  Structures. 

1.  Principal  Spillway.  As  shown  on  the  plates,  the 
riser  is  located  at  the  upstream  toe  of  the  embankment.  The 
exposed  portions  of  the  riser  were  inspected  and  evaluated  to 
be  in  good  condition  with  no  signs  of  excessive  concrete 
deterioration,  spalling  or  other  structural  deficiency  or 
defects.  As  shown  in  Photograph  9,  an  angle  is  missing  from 
the  pond  drain  trash  rack.  Photograph  8  shows  that  aluminum 
channels  forming  the  upper  stage  trash  rack  are  bent.  The 
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channels  were  bent  by  ice  during  the  winter  of  1977-78.  At 
the  time  of  inspection,  the  low  stage  trash  rack  was  clear  of 
debris,  although  some  debris  was  noted  at  the  stream  edge.  By 
December,  this  debris  had  collected  in  the  trash  rack.  The 
pond  drain  gate  was  exercised  and  was  observed  to  seal 
completely.  The  impact  basin  at  the  downstream  toe  was 
inspected  and  found  to  be  in  good  condition  with  no  signifi¬ 
cant  cracking  or  spalling  of  the  concrete  or  erosion  adjacent 
to  the  structure.  The  embankment  drains  outlet  through  walls 
of  the  impact  basin.  The  bolts  used  as  small  animal  guards 
were  missing  and  should  be  replaced.  The  downstream  channel 
was  also  inspected  and  found  to  be  in  good  condition  with  no 
significant  erosion  or  deterioration. 

2.  Emergency  Spillway.  The  grass-lined  emergency 
spillway  at  the  left  abutment  was  inspected  and  found  to  be 
stable  and  in  good  condition.  Rainwater/hillside  seepage  was 
observed  on  the  left  side  of  the  emergency  spillway  floor. 
Small  trees  and  scrub  brush  was  observed  at  the  discharge  end 
of  the  emergency  spillway.  The  owners  plan  on  having  them 
removed  shortly. 

d.  Re servoir .  At  the  time  of  the  inspection,  no  water 
was  impounded  behind  the  embankment.  The  pond  drain  is  open 
permitting  base  flow  to  pass  through  the  principal  spillway. 
The  reservoir  slopes  are  well  vegetated  to  the  stream's  edge. 
Debris  was  observed  along  the  stream. 

e.  Downstream  Channel.  As  shown  on  Plate  1,  Appendix 
E,  Railroad  Creek  flows  eastward  and  empties  into  the  West 

,  Branch  of  Neshaminy  Creek  about  3,500  feet  below  the  dam. 
About  0.75  miles  below  the  confluence,  the  West  Branch  flows 
under  U.S.  Route  202  and  through  Chalfont  before  joining  the 
North  Branch.  Two  other  dams  also  provide  flood  protection 
for  Chalfont.  Peace  Valley  Dam,  which  is  on  the  North  Branch 
of  Neshaminy  Creek,  and  Pine  Creek  Dam,  built  across  Pine 
Creek,  a  tributary  to  the  North  Branch.  Between  Railroad 
Creek  Dam  and  the  West  Branch,  the  stream's  20  foot  wide 
channel  is  stable  with  a  valley  gradient  of  about  0.005. 
Where  Route  202  crosses  the  West  Branch  of  Neshaminy  Creek, 
there  are  at  least  six  homes  or  businesses  subject  to  damage 
in  the  event  of  dam  failure,  including  one  gasoline  station 
protected  by  a  dike  on  Route  202.  Upstream  of  Route  202  is  one 
factory  and  at  least  one  other  house  that  would  be  damaged  or 
flooded  in  the  event  of  failure.  Railroad  Creek  Dam,  in 
conjunction  with  Peace  Valley  Dam  and  Pine  Run  Dam,  was 
designed  to  protect  Chalfont,  a  highly  populated  area,  from 
flood  damage.  Therefore,  a  "High"  hazard  classification  is 
justified  for  Railroad  Creek  Dam. 
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3 . 2  Evaluation. 

Inspection  of  the  dam  and  appurtenant  facilities 
disclosed  no  evidence  of  apparent  past  or  present  movement 
that  would  indicate  existing  instability  of  the  dam,  principal 
spillway  or  emergency  spillway.  The  exposed  portions  of  the 
riser  and  impact  basin  were  inspected,  and  the  principal 
spillway  is  judged  to  be  in  good  condition,  with  bent  trash 
rack  channels  and  a  missing  angle  iron  from  the  pond  drain 
trash  rack  noted.  The  emergency  spillway  is  considered  to  be 
in  good  condition.  The  embankment  is  considered  to  be  in  good 
condition  although  the  vegetation  cover  is  poor.  The  overall 
condition  of  the  dam  is  considered  good. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures. 

Operational  procedures  are  discussed  in  some  detail 
in  Section  1.2.  Operation  of  the  dam  does  not  require  a  dam 
tender.  Under  normal  conditions,  flow  discharges  through  the 
pond  drain  and  through  the  30  inch  conduit  at  the  base  of  the 
embankment.  Excess  water  is  stored  and  then  discharged  over 
the  principal  spillway  riser  weirs  and  through  the  conduit. 
Additional  excess  water  is  then  stored  and  discharged  over  the 
crest  of  the  emergency  spillway.  As  reported  by  the  Owner's 
representatives,  water  has  never  flowed  over  the  emergency 
spillway.  Written  operation  and  maintenance  procedures  used 
by  Neshaminy  water  Resources  Authority  are  contained  in  "State 
of  Pennsylvania  Watersheds  and  Resource  Conservation  and 
Development  Operation  and  Maintenance  Handbook  for  Projects 
Installed  with  Assistance  from  the  Soil  Conservation  Service" 
and  specific  procedures  for  each  site  are  contained  in  the 
"Operations  Manual"  prepared  by  william  G.  Major  Associates, 
Inc.,  June  1977. 


4 . 2  Maintenance  of  the  Dam. 

The  dam  is  maintained  by  Bucks  County  personnel  who 
periodically  check  the  embankment,  mow  the  grass  and  remove 
woody  vegetation.  As  owner  of  the  dam,  Neshaminy  Water 
Resources  Authority  monitors  the  maintenance  performed  and 
assists  if  possible.  Neshaminy  Water  Resources  Authority 
recently  supplied  CETA  workers  who  removed  debris  from  the 
reservoir  area. 


4 . 3  Maintenance  of  Operating  Facilities. 

Maintenance  of  these  facilities  includes  cleaning 
debris  from  the  trash  racks,  lubricating  the  gate  hoist  and 
checking  the  structural  integrity  of  the  principal  spillway 
system. 


4 . 4  Warning  Systems  In  Effect. 

A  draft  warning  procedure,  dated  January  1980,  has 
been  prepared  by  the  local  Civil  Defense  office.  The  draft 
has  been  submitted  to  both  the  Neshaminy  Water  Resources 
Authority  and  the  State  Office  of  Civil  Defense  in  Harrisburg 
for  review. 
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4.5  Evaluation. 

It  is  judged  that  the  current  operating  procedure, 
which  does  not  require  a  dam  tender,  is  a  realistic  means  of 
operating  the  relatively  simple  control  facilities  at  Railroad 
Creek  Dam. 

The  "Operations  Manual"  prepared  by  William  D. 
Majors  Associates,  Inc.,  summarizes  the  control  features  and 
the  responsible  agency  for  operation  and  maintenance  of  each 
project  within  the  Neshaminy  Watershed  constructed  by  1977. 
Although  the  operational  philosophy  for  a  single-purpose  flood 
control  structure  is  contained  in  the  manual,  a  "fact  sheet" 
pertaining  to  Railroad  Creek  Dam  is  required.  It  is  important 
that  individuals  responsible  for  the  maintenance  and  operation 
of  Railroad  Creek  Dam  are  aware  of  the  written  procedures  to 
insure  that  all  items  are  carefully  inspected  and  maintained 
on  a  periodic  basis. 
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SECTION  5 

HYDRO LOGY/HYDRAULICS 


5.1  Evaluation  of  Features. 

a.  Design  Data.  The  complete  folder  of  design  calcula¬ 
tions  was  reviewed,  and  portions  of  this  folder  are  presented 
in  Appendix  C. 

The  watershed  is  about  2.5  miles  long,  and  from  0.8 
to  2.2  miles  wide,  having  a  total  area  of  approximately  3.39 
square  miles.  Elevations  range  from  660  in  the  upper  reaches 
of  the  watershed  to  about  258.8  at  the  pond  drain  inlet 
elevation.  The  watershed  is  predominantly  open/farmland,  with 
less  than  10  percent  residential  development.  Residential 
development  can  be  expected  to  progress  rapidly. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Intermediate"  size  dam  and  "High"  hazard  classification 
is  the  Probable  Maximum  Flood  ( PMF ) .  The  Soil  Conservation 
Service  designed  this  dam  as  a  Class  C  structure,  which 
requires  that  the  spillway  systems  be  designed  to  pass  the 
PMF. 


b.  Experience  Data.  There  are  no  records  of  reservoir 
levels  kept  for  this  dam.  Rainfall  is  measured  and  records 
are  kept  at  the  Neshaminy  Water  Resources  Authority's  office 
in  Cross  Keys,  Doylestown,  Pennsylvania.  There  are  no 
estimates  or  records  of  previous  high  water  levels. 

c.  Visual  Observations.  On  the  date  of  the  inspection, 
there  were  no  conditions  observed  that  would  indicate  a 
reduced  spillway  capacity  during  an  extreme  event.  Observa¬ 
tions  regarding  the  condition  of  the  downstream  channel, 
spillways  and  reservoir  are  located  in  Appendix  A  and  are 
discussed  in  greater  detail  in  Section  3. 

d.  Overtopping  Potential.  The  dam  was  designed  to  pass 
the  PMF  without  overtopping.  The  PMF  inflow  hydrograph  and 
flood  routing  were  done  according  to  procedures  in  the  SCS 
National  Engineering  Handbook.  The  flood  routing  was  origi¬ 
nally  done  by  a  graphical  procedure.  Subsequently,  after  land 
rights  for  the  structure  had  been  obtained,  the  flood  routing 
was  checked  by  the  SCS  computer  program,  TR-20,  the  results  of 
which  are  included  in  Appendix  C.  The  computer  routing 
indicated  a  top  of  dam  of  292.87  feet,  about  0.7  foot  higher 
than  the  current  elevation.  As  land  rights  were  obtained 
before  the  computer  routing  was  performed,  it  was  decided  to 
lower  the  emergency  spillway  elevation  by  0.5  foot  and  to 
retain  the  original  flood  routing  as  a  basis  for  design. 


13 


Because  of  the  differences  in  the  flood  routing  by  TR-20,  the 
spillway  adequacy  was  evaluated  as  part  of  this  investigation 
according  to  standards  established  for  the  National  Dam 
Inspection  Program.  Overtopping  potential  of  the  dam  was 
estimated  using  the  HEC-1,  Dam  Safety  Version,  computer 
program.  A  brief  description  of  the  program  is  included  in 
Appendix  D.  Calculations  for  this  investigation  confirm  the 
original  design  spillway  discharge  of  about  15,000  cfs  with 
the  reservoir  at  the  top  of  the  embankment.  The  HEC-1  program 
computed  the  peak  PMF  inflow  to  be  about  10,260  cfs.  As  the 
spillway  capacity  is  greater  than  the  computed  peak  PMF 
inflow,  flood  routing  was  not  necessary.  Spillway  systems  for 
this  dam  are  considered  to  be  "Adequate"  as  the  dam  will  pass 
the  PMF  without  overtopping. 

e.  Downstream  Conditions.  Downstream  conditions  and 
damage  centers  have  been  discussed  in  Section  3.  In  general. 
Railroad  Creek  Dam,  together  with  Peace  Valley  Dam  and  Pine 
Run  Dam  controlling  the  upper  reaches  of  the  North  Branch  of 
Neshaminy  Creek,  provides  relief  from  flooding  in  a  rapidly 
urbanizing  area.  However,  the  SCS  Neshaminy  Watershed  work 
plan  concludes  that  a  high  potential  for  flood  damage  still 
exists  downstream  of  these  structures  in  Chalfont.  It  is 
estimated  that  damage  from  flooding  has  been  reduced  but  not 
eliminated  through  control  of  the  upper  reaches  of  the 
Neshaminy  Watershed  by  flood  control  structures.  In  conclu¬ 
sion,  it  is  evaluated  that  a  significant  increase  in  down¬ 
stream  damage  would  result  from  failure  of  the  dam  during  a 
PMF  than  damage  resulting  from  large  flows  during  passage  of 
the  PMF. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  Visual  observations  detected 
no  evidence  of  existing  or  pending  embankment  instability. 
Upstream  and  downstream  slopes  appear  stable,  with  no  surfi- 
cial  slides  or  indications  of  deep  seated  instability.  Both 
the  upstream  and  downstream  slopes  are  poorly  vegetated  with 
Crownvetch  and  require  reseeding.  There  are  no  exterior  signs 
or  other  evidence  to  indicate  that  the  internal  drainage 
systems  were  not  operating  properly.  It  is  noted,  however, 
that  during  this  inspection,  the  reservoir  was  empty  and  the 
embankment  was  not  retaining  a  significant  head  of  water  which 
could  affect  the  internal  drainage  system. 

Seepage  and  wet  areas  were  observed  at  the  down¬ 
stream  toe.  However,  as  there  was  no  water  behind  the 
embankment,  the  seepage  and  wet  areas  are  judged  to  be  the 
result  of  hillside  seepage  rather  than  seepage  through  or 
under  the  embankment. 

Exposed  portions  of  the  principal  spillway  were 
inspected  and  judged  to  be  in  good  condition.  The  emergency 
spillway  was  also  inspected  and  assessed  to  be  in  good 
cond ition. 


b.  Design  and  Construction  Data.  Design  documentation 
is  very  complete  as  a  several  hundred  page  design  folder 
prepared  by  the  Soil  Conservation  Service  (SCS)  was  available 
and  reviewed  at  their  office  for  this  investigation.  Data 
included  in  these  files  are  a  foundation  report  containing 
permeability  test  results,  shear  strength  test  results  and  a 
stability  analysis,  structural  calculations  for  the  principal 
spillway  and  a  complete  set  of  hydrologic/hydraulic  calcula¬ 
tions.  Portions  of  the  Hydrology /Hydraulics  section  are 
presented  in  Appendix  D.  Principal  features  of  this  structure 
are  presented  in  the  drawings  located  in  Appendix  E.  Also 
included  in  the  design  folder  are  a  complete  set  of  specifica¬ 
tions  and  an  estimate  of  the  quantity  of  material  used  in  the 
embankment. 

A  stability  analysis  of  the  embankment  was  performed 
by  SCS  using  the  ICES-LEASE  computer  program.  Soil  parameters 
were  based  upon  a  total  of  five  consolidated-undrained 
triaxial  compression  tests,  with  pore  pressure  measurements, 
conducted  on  compacted  Zone  1  and  Zone  2  embankment  materials. 
The  foundation  materials  were  assumed  to  have  sufficient 
strength  to  prevent  potential  failure  arcs  from  passing 
through  the  foundation.  The  shear  strength  parameters  adopted 
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for  design  were  reviewed  and  are  judged  to  be  conservative, 
based  on  the  test  results.  Stability  analyses  using  the 
Swedish  circle  method  resulted  in  the  following  minimum 
factors  of  safety: 


Slope 

Upstream 

Downstream 


Cond it  ion 

Rapid  Full  Drawdown 
Steady  seepage 


Minimum  Factor  of  Safety 

1.51 

1.52 


The  recommended  allowable  factors  of  safety  for  these  condi¬ 
tions,  in  accordance  with  Corps  of  Engineers  EM  1110-2-1902 
are  1.2  and  1.5,  respectively. 

It  is  noted  that  the  phreatic  line  assumed  for  the 
stability  analysis  corresponds  to  that  which  would  occur  for  a 
homogeneous  embankment.  Since  the  embankment  actually  con¬ 
tains  a  relatively  impervious  core,  the  actual  phreatic  line 
would  be  higher  on  the  upstream  side  and  lower  on  the 
downstream  side.  This  would  cause  an  increase  in  the 
downstream  (steady  seepage)  factor  of  safety  and  a  decrease  in 
the  upstream  (rapid  drawdown)  factor  of  safety.  Since  the 
upstream  factor  of  safety  is  well  above  minimum,  this  decrease 
is  not  considered  critical.  Furthermore,  the  steady  state  and 
drawdown  water  level  was  assumed  to  be  elevation  284.5,  the 
emergency  spillway  crest  elevation,  rather  than  the  highest 
principal  spillway  crest  elevation,  267.5,  as  specified  by 
current  SCS  criteria  in  TR-60.  Therefore,  it  is  concluded 
that  the  stability  of  the  embankment  is  adequate. 

Documents  pertaining  to  construction  also  include  a 
37  sheet  set  of  drawings  prepared  by  the  SCS  and  stamped  "as- 
built".  The  progress  reports  prepared  by  the  SCS  resident 
engineer  and  inspection  reports  prepared  by  DER  representa¬ 
tives  indicate  that  work  was  performed  in  accordance  with  SCS 
requirements  and  that  all  in-place  density  test  results 
exceeded  the  minimum  specification  of  95  percent  of  the 
Standard  Proctor  maximum  density  as  defined  by  A STM  D  698. 

c.  Operating  Records.  There  are  no  operational  records 
for  this  structure. 

d.  Post-Constructicn  Changes.  There  are  no  reports, 
nor  is  there  any  evidence,  that  modifications  were  made  to 
this  dam. 


e.  Seismic  Stability.  The  dam  is  located  in  Seismic 
Zone  1.  Normally  it  can  be  considered  that  if  a  dam  in  this 
zone  is  stable  under  static  loading  conditions,  it  can  be 
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assumed  safe  for  any  expected  earthquake  conditions.  As  the 
stability  analysis  resulted  in  a  minimum  factor  of  safety  of 
1.51  during  rapid  drawdown,  the  most  critical  loading  condi¬ 
tion,  it  can  be  assumed  that  seismic  stability  requirements 
are  satisfied. 


SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Evaluation.  Visual  inspection  and  review  of  design 
and  construction  documentation  indicate  that  the  dam,  founda¬ 
tion  and  appurtenant  structures  of  Railroad  Creek  Dam  are  in 
generally  good  condition.  The  hydrologic  and  hydraulic 
computations  presented  in  Appendix  D  indicate  that  the 
structure  will  pass  the  Probable  Maximum  Flood  without 
overtopping.  Therefore,  the  spillway  systems  of  this  struc¬ 
ture  are  considered  to  be  "Adequate".  In  the  event  that  high 
flows  are  passed  through  the  emergency  spillway,  significant 
property  damage  is  still  likely  to  occur  along  the  West  Branch 
of  Neshaminy  Creek  and  especially  in  the  town  of  Chalfont, 
Pennsylvania,  where  there  are  many  homes  on  or  near  the  flood 
plain.  In  the  event  the  dam  fails  while  retaining  a 
significant  quantity  of  water,  extreme  property  damage  and 
possible  loss  of  life  would  be  expected. 

b.  Adequacy  of  Information.  The  information  available 
for  this  investigation  was  sufficiently  adequate  to  evaluate 
the  structural  and  hydraulic  aspects  of  the  dam. 

c.  Urgency.  It  is  recommended  that  the  suggestions 
presented  in  Section  7.2  be  implemented  as  specified. 


7.2  Remedial  Measures. 


a.  Fac ili ties.  It  is  recommended  that  the  following 
step  be  taken  immediately. 

1.  The  electric  cattle  fence  should  be  moved  upstream 
of  the  riser  away  from  the  embankment  toe. 

The  following  measures  should  be  taken  as  soon  as  practical. 

2.  The  vegetative  cover  on  the  embankment  should  be 
reestablished  in  a  satisfactory  manner. 

3.  The  missing  angle  on  the  pond  drain  trash  rack  and 
the  bolts  on  the  embankment  drain  outlets  should  be 
replaced . 

b.  Operation  and  Maintenance  Procedures.  Neshaminy 
Water  Resources  Authority  has  an  "Operations  Manual"  specify¬ 
ing  agencies  responsible  for  operation  and  maintenance  for 
Neshaminy  Watershed  projects  completed  by  1977.  The  manual 
requires  updating  to  include  Railroad  Creek  Dam.  The 
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Operations  Manual  refers  to  "Development  Operation  and  Mainte¬ 
nance  Manual"  prepared  by  SCS  for  a  maintenance  inspection 
checklist,  which  should  be  used  to  insure  that  all  items  are 
periodically  inspected  and  maintained  in  the  best  possible 
condition.  It  is  recommended  that  these  procedures  provide 
for  a  period  of  observation  during  and  following  impoundment 
of  significant  quantities  of  water  behind  the  embankment. 
These  observations  should  include  monitoring  discharge  from 
the  embankment  drainage  system  and  looking  for  sources  of 
uncontrolled  seepage. 

A  warning  system  has  been  drafted  and  is  in  the 
process  of  review.  This  warning  procedure  should  include 
monitoring  of  the  dam  during  periods  of  high  precipitation  and 
a  method  of  warning  and  evacuating  residents  along  the  creek, 
if  necessary. 
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APPENDIX 


CHECK  LIST  NAME  OF  DAM  Railroad  Creek  Pen 

ENGINEERING  DATA 

DESIGN,  CONSTRUCTION,  OPERATION  10  #  PA  01062 _ 

PHASE  I 


RAINFALL/RESERVOIR  RECORDS  Rainfall  is  measured  by  Neshaminy  Water  Resources  Authority  at 

their  office  in  Cross  Keys  about  six  miles  northeast  of  the  dam . 


See  discussion  in  Section  1  of  text. 


Data  located  on  SCS  drawing  a . 
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DOWNSTRE 


PRINCIPAL  SPILLWAY  RISER 
WITH  OPEN  POND  DRAIN  GATE. 

PHOTOGRAPH  NO.  1 


VIEW  FROM  TOP  OF  DAM  SHOWING 
IMPACT  BASIN  AND  DOWNSTREAM 
CHANNEL. 


PHOTOGRAPH  NO.  3 


VIEW  OF  EMERGENCY  SPILLWAY  FROM 
LEFT  ABUTMENT  LOOKING  DOWNSTREAM 


VIEW  OF  CREST,  MINOR  DAMAGE  TO 
CREST  FROM  TRUCK  TRAFFIC 


PHOTOGRAPH  NO.  6 


POND  DRAIN  TRASH  RACK  WITH  MISSING 
ANGLE. 


PHOTOGRAPH  NO.  10 
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RAILROAD  CREEK  DAM 
CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  About  25%  wooded,  less  than  10%  residential, 

remainder  is  open/farm  land. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  267. 5  feet  (SO  Acre-Feet). _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  292.2  feet  (1610  Acre-Feet). 
ELEVATION  MAXIMUM  DESIGN  POOL:  287.  5  feet  Design  Sigh  Water., _ 


ELEVATION  TOP  DAM: 

292. 2  feet.  -  - - 

EMERGENCY  SPILLWAY: 

a.  Elevation 

284. S  feet. 

b.  Type 

c.  Width 

250  feet. 

d.  Length 

About  800  feet. 

e.  Location  Spillover  At  left  abutment _ 

f.  Number  and  Type  of  Gates  None _ _ _ 

PRINCIPAL  SPILLWAY: 

a.  Type  Drop  inlet  riser,  30-inch  conduit  and  impact  baa-in, _ 

b.  Location  a±g±£gn  gt  mostjaua.  aeobiazu 

c.  Entrance  inverts  Riser  weirs  at  267. 5  feet.  _ __ 

d.  Exit  inverts  256,0  feet. _ _ _ 

e.  Emergency  draindown  facilities  Pond  drain  inlet  at  258. 75  feet. 
HYDROMETEOROLOGICAL  GAGES: 

a.  Type  Standard  rain  gage. _ _ _ _ _ 

b.  Location  Neshaminu  Water  Resources  Authority  office  at  Cross  Keys, 

Pennsylvania. 

c.  Records  Kent  at  Cross  Keys. _ _ _ _ 

MAXIMUM  NON-OAMAGING  DISCHARGE:  Not  estimated. _ . 
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HEC-1,  REVISED 
flood  57PR55KSPH~PXckage 


The  original  "Flood  Hydrograph  Package*  (HEC-1) , 
developed  by  the  Hydrologic  Engineering  Center ,  Corps  of 
Engineers,  has  been  modified  for  use  under  the  National  Dam 
Inspection  Program.  The  "Flood  Hydrograph  Package  (HBC-1) , 
Dam  Safety  Version”,  hereinafter  referred  to  as,  HEC-1,  Rev., 
has  been  modified  to  require  less  detailed  input  and  to 
include  a  dam  breach  analysis.  The  required  input  is  obtained 
from  the  field  inspection  of  a  dam,  any  available  design/eval¬ 
uation  data,  relatively  simple  hydraulic  calculations,  or 
information  from  the  USGS  Quandrangle  maps.  The  input  format 
is  flexible  in  order  to  reflect  any  unique  characteristics  of 
an  individual  dam. 

HEC-1,  Rev.  computes  a  reservoir  inflow  hydrograph 
based  on  individual  watershed  characteristics  such  as:  area, 
percentage  of  impervious  surface  area,  watershed  shape,  and 
hydrograph  characteristics  determined  from  regional  correla¬ 
tion  studies  by  the  Corps  of  Engineers,  Baltimore  District. 
The  inflow  is  routed  through  the  reservoir  using  spillway 
discharge  data  obtained  from  the  field  inspection  or  design 
data.  Flood  storage  capacity  is  determined  from  USGS  maps  or 
design  information  and  verified  by  the  field  inspection.  In 
the  event  a  spillway  cannot  discharge  0.5  PMF  without 
overtopping  and  failure  of  the  dam,  downstream  channel 
characteristics  obtained  from  the  field  inspection  and  USGS 
maps  are  inputed  and  flows  are  routed  downstream  to  the  damage 
center  and  a  dam  breach  analysis  is  performed. 

Included  in  this  Appendix  are  the  HEC-1,  Rev. 
pertinent  input  values  and  a  summary  print-out  tables. 
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Railroad  Creek  Dam 
Hydrology/Hydraulics 


Classif i cation  (Ref.  -  Recommended  Guidelines  for  Safetv 

Inspection  of  Dams) 

1.  The  hazard  potential  is  rated  as  "High"  as  there 
would  be  loss  of  life  if  the  dam  failed. 

2.  The  size  classification  is  "Intermediate"  based 
1610  Acre-Feet  total  storage  capacity. 

3.  The  spillway  design  flood,  based  on  size  and 
hazard  classi f i cation ,  is  the  Probable  Maximum 
Flood  (PMF) . 

Hydro lou i c/Uydraul 5 c  Analysis 

The  complete  H  $  H  design  folder  was  available 
lor  review.  The  PMF  inflow  hydrograoh  was  determined 
according  to  procedures  in  the  FCS  National  Engineering 
Handbook,  Section  4  ( NK'.i -4  )  .  The  routing  was  done  according 
to  procedures  in  NFH-5  (not  available  for  review)  and,  later, 
checked  by  ECS  computer  program,  TP-20.  The  computer 
routing  indicated  a  higher  maximum  water  elevation  than  the 
original  flood  routing.  7\s  land  rights  were  obtained  before 
the  computet"  routing,  it  wav  decided  to  lower  the  ernei  jcr.ov 
spillway  elevation  and  retain  the  original  flood  routing 
as  basis  of  design.  it  was  decided  to  evaluate  the 
spillway  adequacy  using  the  HEC-1 ,  Dam  Safety  Version,  com¬ 
puter  program. 

original  design  parameters  were  checked  against 
current  information  and/or  criteria.  The  drainaqe  area  of 
3.39  square  miles  is  verified  bv  current  usos  maps. 

Calculations  for  the  PMF  inflow  hydrograoh  were 
based  on  a  6-hour  rainfall  of  25.13  inches  and  a  Runoff 
Curve  Number  of  80.  Rainfall  criteria  established  for 
this  investigation  bv  the  Corps  of  Engineers  indicate  a 
26.6  inch  rainfall  (Pel.  11  vdrometero  1  og  i  ca  1  Report  No.  3  3) 
and  the  use  of  iiop  Brook  Factor,  a  point  rainfall  reduction 
factor.  For  a  watershed  of  this  size,  the  point  ra i n f a ' 1 
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is  reduced  by  20%,  to  21.1  inches.  Thus,  the  design 
rainfall  is  conservative  compared  to  Corps  of  Engineers 
criteria.  The  Runoff  Curve  Number  80  (CN  80)  is  based  on 
the  hydroloqic  soil  group  classification  and  expected 
future  land  use  within  the  watershed.  The  future  land 
use  was  based  on  projections  of  the  Bucks  and  Montgomery 
Planning  Commission  to  year  2010.  Projected  land  use 
includes  farm/open,  15. 15% ;  wooded ,  12.5%;  and  residential, 

72-i.  The  estimated  current  develooed  areas  are  less  than 
10%  from  the  1973  USGS  map.  The  estimated  future  conditions 
are  judged  adaquate. 

The  emergency  spillway  discharge  was  checked 
according  to  current  SCS  criteria,  TR-39.  The  maximum 
emergency  suillway  discharge  was  estimated  as  15,000  cfs 
(see  sheet  5),  about  the  same  as  emergency  spillway  dis¬ 
charge  used  in  the  SCS  computer  routing.  The  maximum 
capacity  of  the  reservoir  used  in  the  computer  routing  was 
somewhat  less  than  the  value  from  the  calculations  in  the 
design  folder.  The  capacity  values  reported  are  less  than 
the  actual  values  as  the  borrow  sources  were  from  within  the 
reservoir  area. 

Snyder's  hvdrograph  parameters,  t  p  and  cp,  shown 
on  sheet  5,  were  used  to  determine  the  PMF  inflow  hvdrcgraoh. 
The  peak  inflow  value  is  estimated  as  10,360  cfs,  less  than 
the  emergency  spillway  capacity,  therefore,  no  reservoir 
routing  was  reauired. 

The  spillwav  is  rated  as  "Adequate"  as  the  spill¬ 
ways  will  pass  the  np?  without  over toon ing  the  embankment. 
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REGIONAL  LOCATION  PLAN 
RAILROAD  CREEK  DAM 


NAT.  I.D.  NO.  PA.  01062 


BUCKS  COUNTY 


DATA  OBTAINED  FROM  U.S.GEOLOGICAL  SURVEY 
QUAD  SHEET  ENTITLED  DOYLESTOWN,  PA.  1973 


PLATE  1 


HYDROLOGIC  MAP 
RAILROAD  CREEK  DAM 


NAT.  t.D.  NO.  PA.  01062  _ BUCKS  COUNTY 


DATA  OBTAINED  FROM  U.S.  GEOLOGICAL  SURVEY  QUAD 
SHEETS  ENTITLED  DOYLESTOWN  AND  TELFORD.PA.1973 
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SITE  GEOLOGY 
RAILROAD  CREEK  DAM 


The  Railroad  Creek  Dam  is  located  in  the  Triassic 
Lowland  Section  of  the  Piedmont  Physiographic  Province. 

As  shown  in  Plate  P-1,  the  dam  is  underlain  by  the  Tri¬ 
assic  age  Lockatong  Formation  which  consists  of  gray 
or  red  argillite  and  siltstone.  Immediately  south  of 
the  dam  lie  shale  and  arkose  of  the  Stockton  Formation. 
These  two  rock  formations  are  in  fault  contact  with  each 
other.  The  faults  strikes  near  east-west  passing  near 
the  right  abutment  and  has  been  mapped  for  over  a  dis¬ 
tance  of  25  miles  across  Bucks  and  Montgomery  Counties. 
Bedding  in  the  emergency  spillway  area  strikes  west-north¬ 
west,  dipping  40  degrees  to  the  south  (downstream  direc¬ 
tion)  .  Rock  jointing  predominantly  strikes  to  the  north¬ 
east  with  high  angle  dips.  Information  contained  in  SCS 
files  states  that  the  dam  in  general  is  underlain  by 
moderately  soft  argillite  and  siltstone  weathered  to  a 
depth  of  less  than  ten  to  over  25  feet.  The  weathered 
rock  was  overlain  by  approximately  6  feet  of  residual 
soil.  Localized  swampy  areas  were  described  in  the 
alluvial  deposits  of  the  flood  plain. 
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RAILROAD  CREEK  DAM 
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